Protective effect of melatonin on bone marrow mesenchymal stem cells against hydrogen peroxide-induced apoptosis in vitro.
Bone marrow mesenchymal stem cells (MSCs) transplantation has shown great promises for treating various central nervous system (CNS) diseases. However, poor viability of transplanted MSCs in injured CNS has limited the therapeutic efficiency. Oxidative stress is one of major mechanisms underlying the pathogenesis of CNS diseases and has a negative impact on the survival of transplanted MSCs. Melatonin has recently been reported to have the antioxidant and anti-apoptotic properties in serial of cells. This study was designed to investigate the protective effect and potential mechanisms of melatonin against hydrogen peroxide (H2O2)-induced apoptosis of MSCs. MSCs were pretreated with melatonin (1, 10, and 100 nM, respectively) for 30 min, followed by exposure to 400 µM H2O2 and melatonin together for 12 h. The present study reports that melatonin pretreatment significantly attenuated H2O2-induced MSC apoptosis in a dose-dependent manner. Consistently, melatonin effectively suppressed the generation of intracellular ROS, expression ratio of Bax/Bcl-2, activation of caspase-3 and expression of phospho-P38MAPK in H2O2-induced MSCs. Luzindole, a nonselective melatonin receptor antagonist, significantly counteracted melatonin's promotion effect on cell survival, indicating that melatonin exerts its protective effect on MSCs, at least in part, through the activation of melatonin receptors. The findings suggest that melatonin may be an effectively protective agent against oxidative stress-induced MSC apoptosis.